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1

Safety

1.1 Information of the Inverter

1.1.1 Legal Provisions

Copyright - DELTA ELECTRONICS, INC. - All rights reserved.

This manual accompanies our product for use by the end users. The technical
instructions and illustrations contained in this manual are to be treated as
confidential and no part may be reproduced without the prior written permission
of DELTA ELECTRONICS, INC. Service engineers and end users may not
divulge the information contained herein or use this manual for purpose other
than those strictly connected with correct use of the product. All information
and specifications are subject to change without notice.

DELTA ELECTRONICS, INC. shall have no obligation to either personal injury
and property damage claims hereinafter with respect to any actions -- (a) the
product has been installed and/or repaired improperly; (b) the product has been
misused without following the instructions on this user manual; (c) the product
has failed due to incorrect unpacking.

1.1.2 Target Group

This manual of the solar inverter is prepared for the use by a well-trained technician
for installing, commissioning, operation, and maintenance. The technician must
have the following basic and advanced skills:

» Knowledge of the fundamentals of electricity, wiring, electrical components and
electrical schematic symbols.

» Knowledge of how a solar inverter works and is operated.

* Training in the installation and commissioning of electrical devices and installations.

* Training in how to deal with the dangers and risks associated with installing
and using electrical devices and installations.

» Compliance with this manual and all safety information.




Safety

1.2 General Safety

IMPORTANT SAFETY INSTRUCTIONS : SAVE THESE INSTRUCTIONS !

- Please read these instructions carefully and save them for later use.

To prevent personal injury and/or property damage, and also to ensure long
term operation of the solar inverter, it is imperative this section be read carefully
and all the safety instructions understood before using this inverter.

This user manual provides important instructions for DELTA grid-tie transformerless
solar inverter. The product is designed, tested, verified, and certified according
to international safety requirements, certifications, and standards but precautions
must be observed when installing and operating the product.

This product is suitable for indoor and outdoor use.

ATTENTION : NO GALVANIC ISOLATION

- The inverter is not equipped with a transformer and has no galvanic isolation.
- Do not operate with grounding PV modules.

- Itis prohibited to connect L1, L2, L3 and N terminal to ground.

1.2.1 Condition of Use

- The M30A_231 is a transformerless solar inverter with 3 MPP tracking inputs,
which converts the direct current from the PV array into grid-compliant three-phase
current and feeds it into the utility grid.

- The photovoltaic modules used must be compatible with the inverter. PV modules
with a high capacitance to ground must only be utilized if the coupling capacity
does not exceed 10uF.

- The inverter must only be operated in countries for which it is approved by
DELTA and the grid operator.
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1.2.2 Symbols

This section describes the definition of the symbols in this manual.

In order to prevent both personal injury and property damage, and to ensure
long-term operation of the product, please read this section carefully and follow
all the safety instructions while you use the product.

- This warning indicates an immediate hazard which will lead to death or
serious injury.

A

- This warning indicates a possible hazard which may lead to death or
serious injury.

>

CAUTION !

- This warning indicates a possible hazard which may lead to minor injury.

>

- This warning indicates a condition of potential damage to property and/or the
environment.

10



Safety

INFORMATION

- An exclamation mark enclosed in a double circle indicates additional important
@ information is contained in the following section and the user should follow the

instructions to prevent any hazards.

DANGER : ELECTRICAL HAZARD!!

- This warning indicates an immediate electrical hazard that unheeded can lead
to death or serious injury.

>

CAUTION : HOT SURFACES, DO NOT TOUCH!

- This warning indicates a potential burn hazard.
- Use care when touching surfaces when operating the product.

- Do not perform any task until the product cools down sufficiently.

indicated action.
. - Patientez le délai requis avant d’entreprendre I'action indiquée.

Yaut

c'. - This icon indicates that a prescribed time delay must elapse before engaging in an

@ - This symbol indicates the location of an equipment grounding conductor (EGC)
terminal.

11
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2 Introduction

M30A_231 is designed to enable the highest levels of efficiency and provide
longest operating life of transformerless three-phase PV inverter by state-of-the-art
high-frequency and low EMI technology. It is suitable for outdoor use.

ATTENTION : NO GALVANIC ISOLATION

- The inverter is not equipped with a transformer and has no galvanic isolation.
- Do not operate with grounding PV modules.

- Itis prohibited to connect L1, L2, L3 and N terminal to ground.

2.1 Valid Model

The user manual is valid for the following device types:

« M30A_231

This user manual must be followed during installation, operation, and maintenance.

DELTA reserves the right to make modifications to the content and technical data
in this user manual without prior notice.

12
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2.2 Product Overview

The components are shown as Figure 2-1.

o g b

Figure 2-1: Components

Table 2-1: Packing list

M30A_231
Object Qty Description
Delta Solar Inverter 1 pc Solar inverter

Wall mounting bracket

Mounting Bracket 1pe (Material: Aluminum/Thickness: 3mm)

Important instructions for solar inverter.
User Manual 1 pc Safety instructions should be followed
during installation and maintenance.

AC Plug 1 set Connector for AC connection
H4 Connector 8 pairs DC String inputs
H4 Wrench 2 pcs To disconnect H4 connector

To unscrew the latch lock cover and secure
the door from closing.

Hexagon Driver
(Installed on latch lock cover)

1 pc

13
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Figure 2-2: Overview
Table 2-2: Overview description
NO. Component NO. Component NO. Component
1 Toggle Latch 2 LED 3 DC Switch
4 SUB_1G module port (option) 5 M50 cable gland for AC output 6 Wi-Fi Antenna port (option)
7 1.1" cable gland for RS-485 8 DC input (H4) x 8 strings 9 DC Covers

14




Introduction

Figure 2-3 below, shows the certification and rating label.
Table 2-3 defines the symbol markings on this label.

mode 2 M30A_231
Solar Inverter / AMBAERRE
P/N: RPI1303M231100

DC Input / EF#A

Max. Input Voltage / &AM A EE
MPP Voltage Range / MPPEE
Max. Input Current / & A A E
Max. Short Cireuit Current / A SR ER

AC Output / FT7Em

A AELTA

1000 Vd.c

480 ~900 Vd.c
T2Adc

50 Ad.c. per MPPT

Nominal Output Voltage / BIE T {FRE 400/380 Vac
Nominal Output Frequency / SiZ L= 50/ 60 Hz
Connection Type / E#H/=, 303W 1 304W, PE
Mazx. Continuous Qutput Current / &8 EER 50 Aa.c.
Rated Continuous Output Power / BLE# HI1F 30000 W
Rated Apparent Output Power | fiEREhE 30000 VA
Max. Apparent Output Power | BAEENE 33000 VA*
Power Factor / 1h¥ E# 08lead ~08lag
*30000 VA max for AUNZ

Protection Class / R %4 !
Over Voltage Category / 32 EEHE] 1l (AC), I {(DC)
Ingress Protection / il 53 P66
Operating Temperature Range / R{EEE#E -25 ~+60°C
Non-isolated inverter FEBESE
Manufacturing location Made in China

No. 1688 Jiangxing East Road, Wujiang Economic
Developmeanone Suznou City, 215200 Jiangsu Province,P.R. China

E AS 4777.2:2020

IEC 61439-2

EE AN
SRIAC

60 sec.

resentative
De\ta Elenmmcs (Netherlands) B.V.
Zandsieen 15, 2132 MZ Hoofddorp,
The Netherlands

Symbol

N

60 seconds

..,;

3

Figure 2-3: Rating label

Table 2-3: Rating label explanation
Definition

Danger to life through electric shock

Potentially fatal voltage is applied to the inverter during operation.

This voltage persists even 60 seconds after disconnection of the power supply.

Never open the inverter. The inverter contains no components that must be maintained or
repaired by the operatoror installer. Opening the housing will void the warranty.

Before working with the inverter,
you must read the supplied manual
and follow the instructions contained
therein.

Beware of hot surface.
This inverter can get hot during
operation.

This inverter is not separated from
the grid with a transformer.

The housing of the inverter must
be grounded if this is required
by local regulations.

WEEE marking

The inverter must not be disposed
of as standard household waste,
but in accordance with the applicable
electronic waste disposal regulations
of your country or region.

15
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3 Installation

CAUTION !
- High temperature may result in derated power output, the unit should not be
installed in direct sunlight.
) - Risk of injury when lifting the inverter or if it is dropped.
- Do not install the unit near or on flammable surfaces.
- Please mount the unit tightly on a solid / smooth surface.

The chapter contains instructions for
(1) Vertical wall mount

(2) Electrical installation

(3) Communication setup

16



Installation

3.1 Unboxing & Review

The unpacking procedure is shown as Figure 3-1.
The position of hook attachment for crane transporting is shown as Figure 3-2.

Figure 3-1: Steps to unpacke the inverter

17



Installation

Hoisting Hook

Figure 3-2: Attaching the Hoisting hooks

18



Installation

3.2 Vertical wall mount

Refer to Figures 3-4 to Figure 3-8.

1. Ensure the surface to which the unit is to be mounted is sufficiently strong
enough to carry the weight of inverter.

. Orient the wall bracket (Figure 3-4) horizontally (perpendicular to the floor).

. Secure the mounting bracket on the wall with 12 M6 screws.

. If necessary, please remove the DC covers to expand DC inputs.

. Hang the inverter on the wall mounting bracket.

. Secure the inverter by 2 M5 screws on the position* shown as Figure 3-5.
* These are also grounding points for equipment grounding. (To ground the
inverter, please refer to Section 3.5)

o o W

520 mm
490 mm

[foms :22]

R D DOUEEDE]]

J

651 mm

Figure 3-3: Inverter dimensions

CAUTION!

- The mounting bracket provided with the unit is specially designed and is the only
certified mounting device for mounting the inverter.

- Secure the mounting bracket on the wall with at least 8 M6 screws.

- Failure to comply with following mounting instructions including permitted
orientations and designated clearances may result in derated power output
and may void the warranty.

19




Installation

. 460
unit: mm ‘ 200 30
w 26.5
o o (o) /Q/ o (e} :
N
? ? ? i ? ?
1 - - - - e~
82 82 82 82 82 25 T
©
o
i

500 ‘

Figure 3-4: Mounting bracket dimensions

* Screw: M6

() o () () o (9
O O O B O

Required position of at least 8 screws for mounting bracket

Figure 3-5: Positions of mounting screws

20
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* Screw torque: 1 N*m

Figure 3-6: Remove DC covers to expand DC inputs

' >200mm ' >200mm

>300mm

—)

>300mm

)

>300mm

—)

>500mm * >500mm *

* Make sure it is high enough to have sufficient space for wiring.

Figure 3-7: Separation distance of plural inverters

®
(Wil

O i\l(; X | “' I X

Figure 3-8: Permitted and prohibited mounting positions

21



Installation

3.3 Electrical Installation for AC Wiring

DANGER : ELECTRICAL HAZARD!!

- To avoid shock hazard during wiring, ensure any live grid connections are
removed from the inverter.

>

- Code compliance is the installer's responsibility.

>

CAUTION : INVERTER AND EQUIPMENT DAMAGE MAY OCCUR'!

- Installation for AC plug must meet the local electrical code.
- Failed to follow the instructions may damage AC cable.
- If there is any conflict between installation instruction and electrical code,

please follow the electrical code.

ATTENTION

- The inverter may be damaged due to dust intrusion.
- Please do not open the lid of the inverter.

>

@




Installation

3.3.1 AC Grid Types and Connections

ATTENTION

external transformer:

The default AC Grid connection is 3d-3W. It can also connect 3J-4W with Neutral (N).
@ The inverter will operate from the following grid connections without need of an

TNC system TNC-S system
230/400V 230/400V
L1 L1
L2 L2
L3 L3
PE/N l | N
l | l 1 PE
< M30A_231 < M30A_231
TNS system TT system IT system
230/400V 230/400V 230/400V
i g g - L1 L1 L1
Y v L2 L2 L2
YY) L3 L3 L3
| N | N
PE
[ l
= M30A_231 L M30A 231] L M30A_231]

3.3.2 Required Protective Devices

It is recommended to install an upstream AC line disconnection and over current
protection device. Please refer to your local rules for the required product.

The inverter integrates Residual Current Monitoring Unit (RCMU) for the detection
of residual current and does not require an external residual-current protective
device. However, if an external RCD is required by installation standard, a RDD/
RCBO of type A or B with rating 300mA should be used.

3.3.3 AC Wiring Preparation

The AC wires must be jacketed and meet the specifications in Table 3-2.
If there is any conflict with local electrical code, please follow the electrical code.

Size of each wire

13.3~25 mm? (6~4 AWG)

Cable diameter

23~31 mm

Table 3-2: AC wires requirement

Recommended Torque

25N'm

23



Installation

Follow the steps below to strip the wires before assembling the AC plug:
« Strip the outer jacket from the cable for 70mm.
* Strip 22 £ 2mm of insulation from all wires ends.

Conductor cross-section:

Cu: 13.3 mm? ~ 25 mm?
(6 AWG ~ 4 AWG)
Al: 25 mm? (4 AWG)

70 mm (MAX) |

Outer Jacket

Figure 3-9 : Strip the wires

End sleeve is not able to be installed if 25mm?*(4AWG) is applied.
16mm?*(6AWG) dimensions of the recommended sleeve are indicated below.

WIRE SIZE DIMENSIONS(mm)
L F B OC dD oW
16mm?
6AWG 28 18 10 5.8 6.2 8.7

CAUTION ! Machine and equipment damage may occur.

- Make sure to choose proper size for AC cable.
- Failed to follow these instructions may cause AC plug damage.
- If there is any conflict between installation instruction and electrical code,

please follow the electrical code.

24




Installation

For Cu AC wires:
AC cables should be flexible unarmored multi-strand and with suitable ampacity.

For Al AC wires:
To make sure good conductivity, bi-metal sleeves must be used in conjunction
with aluminum wires. (Shown as Figure 3-10)

Figure 3-10 : Bi-metal sleeves

NOTICE

Extreme temperature rise at the clamping point
If the contact resistance between the aluminum conductor and clamping point is too
high, the clamping point can become very hot and even catch fire in extreme cases.

To ensure a safe and reliable contact, always perform the following work steps:
» Use a conductor cross-section at least one number larger due to the lower
current-carrying capacity.

» Keep the installation location as free as possible from moisture or corrosive
atmospheres.

Connect the aluminum cables quickly.

Mechanically clean the stripped end of the aluminum conductor (using for instance
a knife blade to scrape off the oxide layer). Then immediately dip the aluminum
conductor into acid-fee and alkaline-free (=neutral) Vaseline and straight away
insert it into the terminal block.

» Tighten the clamping screw in the clamping body with the maximum permissible
tightening torque.

vy

25



Installation

3.3.4 AC Wiring

1. The packing has two parts of AC Plug, please assemble it with recommended torque,
and then rotate the plug to release part A & B. (Figure 3-11)

2. Insert the cable into Part A (AC gland), and fix the internal wires (tighten by ®2.5mm
wrench with 2.5 N*m torque) into Part B . (Figure 3-13)

3. Rotate part A & B as Figure 3-14 to fit and fix it onto the inverter.

HRGE HI)

* fastening torque range: 5.6 N*m - 7.6 N-m

Figure 3-11 : Assemble the AC plug

165.3 - 168.5 (REF)

M50 gland
cable range:
23~31 mm

\AGD 60 + 0.54

Part A (M50 gland)

| EFEI B

Cable range (mm) | Part F fastening torque (Nm) | Fastening distance P (mm)
D1 326~413 13~20 1~7
D2 20.5~32.6 13 ~20 0~7
D3 15.3 ~20.5 13~20 1~55

* The connector is not designed for solid wire but only for stranded wires with end sleeves.
* The terminal gets a silver surface treatment.

Figure 3-12 : The rubber rings of AC gland

26



Installation

A
Part B
13.3~25 mm? (6~4 AWG)
* tighten torque: 2.5 N-m
For 3P4W Power system : For 3P3W Power system :
There are 5 wires that include There are 4 wires that include
(L1-L2-L3-~N)+PE (L1-L2-L3)+PE

Figure 3-13 : AC wiring

A

Figure 3-14 : Rotate the AC plug to fit

27



Installation

3.4 Electrical Installation for DC Wiring

DANGER : ELECTRICAL HAZARD!!

- PV arrays convert sunlight into electric power with high DC voltage and high
DC current which can cause dangerous electrical shock!
- Use opaque material to cover the PV arrays before wiring or cabling.

- Ensure the correct polarities are connected when DC cabling is applied.

- The inverter may overheat and catch fire under fault conditions.

- Only PV modules that are listed with system voltage under 1100V are permitted
for use.

- Make sure the DC switch is in the “OFF” position, and disconnect the PV array
before plug in/out the DC connectors.

- Inverter warranty void if the DC input voltage exceeds 1100 Vdc.

CAUTION: DC SWITCH ON/OFF !
- Do not repeatedly change status of the DC switch.
- Please turn on the switch after seeing the green light off and the yellow light
flash(means NO DC).

ATTENTION

- The PV Array current carrying conductors (positive or negative) must not be
referenced to ground.

- Before plug in the DC connectors, please notice the polar of connectors.
Reverse positive and negative voltage will make damage.

- Do not remove the waterproof plug for unused DC strings.
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Please read the following instructions for connecting DC connector :

» Ensure the DC conductors used are Cu and sized to the correct ampacity per
NEC or other local code

* Strip off all wires for 6.5~7.5 mm.

» The cross-sectional area for each DC conductor is 12~10 AWG (4~6 mm?).

» Choose the DC string wire size based on NEC requirements or other local code.

M30A_231 uses H4 type connectors mounted on the bulkhead to connect the
string to the inverter. Mating connectors (See Figure 3-15) are provided within
the packing.

H4CFCAD-MS HACMCA4D-MS
— ] N
— <)

Figure 3-15: DC wiring illustration

The polarities of DC wiring are divided into positive and negative, layout of the
connectors is shown as Figure 3-16.

ATTENTION
- According to the regulations, when each group of DC input is configured as
3 strings, the external fuse is required. Please contact Delta dealers.

MDFU-10-66-20-H4

220£20
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Figure 3-17: Remove DC ¢ expand D input
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3.5 Equipment Grounding

To ground the inverter, please crimp the grounding wire to ring terminal lug and
fix it on the grounding point shown as Figure 3-18.

A\
J

* Screw: M5

Figure 3-18: Mount the equipment grounding
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3.6 Communication Module Connections

The communication module of M30A_231 is shown in Figure 3-19. It provides
VCC(12V), RS-485, dry contact, EPO, and digital input terminals for various
applications, and it can be extended to ability to use Wi-Fi and Sub_1G.

V1 x1 & EPO x1
VCC & RS-485  Digital Inputs x6

Terminal Resistor Dry Contact x2

Figure 3-19: Communication module layout
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3.6.1 Accessing the Communication Module

The communication module consists of an assembly with a PCB and a plastic
carrier. It is located in slot through the bottom of the chassis.

It can be accessed from the chassis bottom outside. The carrier is fixed to the
chassis by two self-retaining screws. See Figure 3-20.

Loose the self-retaining screws from the chassis, and gently pull the carrier
straight out of the chassis to withdrawthe communication module.

After passing the required signal cable through the wiring gland provided or a
connected conduit and making the electrical connections as shown in the following
sections, the module can be reinstalled in the opposite direction described above.

00000000/,
(e]e]e]e]e]e]e]e]||

* Screw torque: 0.8 N-m

Figure 3-20: Location and access to communication module
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3.6.2 RS-485 Connection

The pin definition for the RS-485 terminal block is shown in Table 3-3.
- Pins 1 and 2 provide a 12VDC bus for use with accessories.

(If use of the 12VDC bus is necessary, please set switch 1 to the ON position.)
- Pins 3 and 5 are both connected to the DATA+ input.
- Pins 4 and 6 are both connected to the DATA- input.
These connections allow easy daisy-chaining of multiple inverters.
A 120o0hm bus termination resistor and associated control switch are located
on the communication board. The switch function is as shown in Table 3-4.
Different RS-485 connection scenarios require different set up for the 120ohm
bus termination resistor.

* When multiple inverters are cascaded (i.e., "daisy-chained"), only the last inverter
in the chain must have its bus termination resistor switched ON.(Figure 3-21)

« If the length of any RS-485 bus is greater than 610m, it is recommended to use
Belden 3105A cable (or equivalent cable) to ensure communication quality.

* The length of RS-485 cable is recommended to be less than 30m in general.

- It is recommended to use twisted-pair as a communication cable for well
transmission quality.

Table 3-3: RS-485 Terminal block wiring

Pin Function
1 vee (+12v) 123456
2 GND —t—l
3 DATA* igngugugugng
4 DATA- TN ‘ “ ‘
5 DATA+

VCC GND D+ D- D+ D-
6 DATA-
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Terminal Resistor
120Q(1/2W)
DATA+ to DATA-

RS485/USB
or
RS485/RS232

Figure 3-21: Multiinverter connection illustration

Table 3-4: Bus Termination switch settings

Switch 1
ON Terminal Resistor ON
OFF Terminal Resistor OFF
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3.6.3 EPO Function & Digital Input

The communication Module has an emergency power off function (EPO).
Users can customize EPO function in APP or Delta Solar System (DSS).

COMM. card

COOOICOOO

I o | o W
V1 KO K1 K2 K3 K4 K5 K6

Figure 3-20: EPO and digital input function terminal block

Once enabled, the EPO function can be used to turn off the inverter through the
relayless contacts connected to terminals [V1 & KO].

A digital power reduction control function is provided, which can be set to limit the
available active output power of the inverter. The control settings for this function
are made by placing a hardware short circuit (jumper or relay) between the two
terminals of the terminal block shown in Table 3-5.

For Australia and Newzealand, please refer to Table 3-6.

Table 3-5: Definition of digital input & EPO function

Short terminals Inverter’s action

V1 & KO Emergency power off (EPO)
V1 &K1 0% active power

V1 & K2 Maximum 30% rated power
V1 & K3 Maximum 60% rated power
V1 & K4 Maximum 100% rated power
V1 & K5 Reserved

V1 & K6 Reserved

Tabel 3-6: Definition of DRMs for Australia and New Zealand

Short Inverter’s action

V1 & K1 DRM5 (0% active power)

V1 & K2 DRM®6 (Maximum 50% active power)

V1 & K3 DRM7 (Maximum 75% active power and sink reactive power)

(
(
V1 & K4 DRM8 (Maximum 100% active power and sink reactive power)
V1 & EPO DRMO (Emergency power off)
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3.6.4 Dry Contact Connection

M30A_231 provides 2 sets of dry contacts, which can be used to control external
devices according to the operating status of the inverter.

The terminal block for this function is shown in Figure 3-23. The terminals marked
in the figure identify the dry contact connection.

The dry contacts operation are usually open. User can customize the function
of this contact through the settings in the “Control setting” page of the APP or DSS.

:’— Dry Contact B
:’— Dry Contact A

Figure 3-23: Dry Contact connection
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3.6.5 Wi-Fi

The communication module supports the inverter to communicate with devices
(such as smartphones, tablets, etc.) via Wi-Fi (base WPA2-PSK).

User can restart the function through the APP or DSS.

There is an antenna for Wi-Fi in the package (item 8,Table 2-1), which must be
mounted on the plastic carrier as the procedure below.

1. Remove the protective nut.

2. Tighten the antenna.

) N

Figure 3-24: Installation of Wi-Fi antenna

ATTENTION

- Please properly install the antenna as shown below to keep communication
quality and avoid equipment damage.

O X X
‘ v v
o
- More detail for Wi-Fi connection and APP :
https://mydeltasolar.deltaww.com/index.php?p=manual

- To establish a successful communication between Inverter Wi-Fi to MyDeltaSolar
Cloud, in the Wi-Fi connection setup page, the signal strength must be above
-70dBm between each Wi-Fi device (Wi-Fi router, inverter, DC1...etc.). In case
the signal strength is below -70dbm, it may cause certain communication errors
which may prevent a successful Wi-Fi communication. To avoid such issues,
please adjust the Wi-Fi device position to improve the signal strength/quality.
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3.6.6 SUB_1G (option)

The SUB_1G module consists of an assembly with a PCB, a plastic case, a signal
cable, and an antenna. It should be installed on the right side of the chassis.

1. Secure the plastic case on the chassis with 2 M4 screws by following torque.

2. Connect the signal cable to the RS-485 terminal block of the communication
module. The wires definition of the signal cable is shown below.

3. Bind the signal cable to the chassis with cable tie on the location shown below.

* Screw torque: M4 /1 N*m

=1
©)

Location of cable binding

@

P00 b

i

T“

Cable - Pin
Red oo vVCe
Black --------- GND
White D+
RS-485 terminal block | >reen D-

* Screw torque: 0.8 N*m

Figure 3-25: Installation and wiring of SUB_1G
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3.7 On-Site Insulation Test

If on-site insulation testing is required, make sure:

1. The DC switch is in the “OFF” position.

2. Place one probe in any DC connectors shown in Figure 3-26 and the other on
the ground.

DC Switch OFF
OF

( \l\
]
’.

(ﬁ‘

— DC connectors

[z =4

Nlleeeeeeee '/:f!;\mo”‘
|| 9068668868 |

Figure 3-26: Precautions for on-site insulation test
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4 Commissioning

CAUTION : HOT SURFACES, DO NOT TOUCH!

- Use care to avoid hot surfaces when operating the product!
- Do not perform any task until the unit cools down or wear appropriate personal
protective equipment.

4.1 LED Signals

M30A_231 with 3 LEDs can visually display the status of the inverter, as shown

in Figure 4-1.

Table 4-1, 4-2 provide the information of LED indicators.

A AELTA

LED Indicator
(GRN)

LED Indicator LED Indicator
(RED/YEL) (GRN)

Grid Alarm COMM.

Condition
Countdown
On Grid
Inverter Fault / Remote off
Inverter Warning
Field Fault
Field Warning
NO DC
FW Upgrade
Standby
Check PV Power

*FLASH: ON 1s / OFF 1s

FLASH FAST: ON 0.25s / OFF 0.25s

FLASH SLOW: ON 5s / OFF 10s

Figure 4-1: LED indicators

Table 4-1: Inverter status

Grid (Green)
FLASH
ON
OFF
ON (or OFF)
OFF
ON
OFF
FLASH
FLASH
FLASH FAST

Alarm (Red/Yellow)
OFF / OFF
OFF / OFF
ON/ OFF

FLASH / OFF
OFF / ON
OFF / FLASH
OFF / FLASH SLOW
FLASH / OFF
OFF / FLASH
OFF / FLASH FAST

Table 4-2: Wirelesscommunication status

Connection Status
Wi-Fiand Sub_1G
Wi-Fi
Sub_1G
Offline

COMM. (Green)
FLASH (ON 1s / OFF 1s)
FLASH (ON 1s / OFF 2s)
FLASH (ON 3s / OFF 2s)

OFF
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4.2 Auto ID Commission

The Auto ID function can set all inverter IDs at once by DSS (Delta Solar System)
or DeltaSolar APP.

-DSS

Connect the inverter through RS-485 or Wi-Fi with computer.

- APP

Connect the inverter through Wi-Fi with mobile device.

(please refer to chapter 4.3 for operation manual.)

4.2.1 Commission Setting (DSS)

(D Select the corresponding model

(@ Select RS485 or Wi-Fi to connect the computer and inverter

Q) If use RS485, select communication port (automatic detection by the system)
@ Click p

Bl Delta Solar System

v @ verters 0P FW Version Voltage Voltage Voltage Today Time
oo ||V b5 7 7 - 7 .7
B w:002 W Version Runtime 77 onn
il Vo o~ cument pan— wn

0:003 - 7 » ” ufe =0
| | R wn
] Power. Power - o=
[l :005 || ancewversion o n Py Uletime 77 s
w006
i il "" = | emweatis | T
Bl w:007 ” n o
Seb 16 Verson
Lttt w2 evotaoe | pment 7 7| w7

3
3
IIIIIIIIIIIIIINIIIIIIANG

Figure 4-2: DSS Commission setting
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4.2.2 Scan inverter
@ Click “Auto ID 6

@ Enter numbers of inverters.
(3 Click “Scan Inverters”.

19200 TotalPow.. 27 COMOpen 1dc:100; P:1; E10:1c:100: V:10. Type:0:0000

- -
— —
| IN— N v
R T e oM
Auto ID Auto ID
Inv tum |1 | scantnverters | sef Inv Num |1 | scanlnverters  Setd

|Statls:llm:t5tep-$etllwerterll)|

Figure 4-3: Steps of scanning inverters
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4.2.3 Set ID

(M The serial number of the successfully scanned device will be displayed, the
default ID can be changed.
(2 After ID setting is completed, click “Set ID”.

Auto ID

Inv Num 1 ”sﬂnm( Setm

Status: Next Step - Set Inverter ID

oBx20s00262wA |[1 | ..

e

=m & 7:g ;
Vs v &iﬁ«

v [i | | - =
v QEM-“ Status: Next Step - Set Iverter Set Country
woas

ol |

o

19200 Vemion. 5 COMOpen 1dc:100; :1; E10:1ac:100; Type0x0000

Figure 4-4: Steps of ID setting
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4.2.4 Set Country

(@ Click to select the country of inverter.
(For compliance with AS/NZS 4777.2:2020, please select from Region Australia A/B/C and NZ.)
@ Click “Set Country”.

DE_400V_4110_18
DE_400V_4105_18
FR_400V_50H_SEI4_18
FR_400V_VFR2019_19
FRANCE_ISLAND_60HZ
MDIA

INDIA_STD

KOREA
PL_400V_PN549_1_19
PL_400V_PN549_2_19

TAIWAN

1dc:100; P11 E:10; 18c:100; VA10

Type0x0000

TAIWAN

—

®

Figure 4-5: Steps of country setting
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4.2.5 Synchronize time

Click “Sync Clock @ ” to Synchronize time.

Figure 4-6: Steps of time synchronization
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4.3 Delta Function Setting

Delta offers two setting tools:
DSS (Delta Solar System Software) and APP (DeltaSolar)

Function

Active power control Q(U) control (volt-var control)

P-F control (watt-frequecy control) Q by night(Q setting 24/7)

P(U) control (volt-watt control) Anti-PID

Fixed cos Dry contact

Fixed Q(%) ARC fault detection
Auto ID Wi-fi

Please refer to the following link for operation manual.

DSS Operation Manual:

https://mydeltasolar.deltaww.com/index.php?p=manual
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5 Maintenance

Regular maintenance can ensure that the inverter maintains great performance.
DELTA recommends that the unit should be inspected at least every 6 months. The
maintenance frequency should be adjustable, depending on the sit environment,
different seasons and weather effects.

DANGER : ELECTRICAL HAZARD!!

- Make sure that both AC breaker and DC switch are turned off and the
LED indicators are off to avoid the risk of electric shock!

5.1 Open and Close the Door

In order to ensure the normal long-term operation of the inverter, the M30A_231
door must be opened and closed according to the following step.

5.1.1 Open Door

A - Do not attempt to open the door under raining condition.

1. Loosen the screws on both latch covers with hexagon wrench attached on the
latch cover. (Figure 5-1)

2. Open the latch covers and release latches to open the door. (Figure 5-1)

3. Use the hexagon wrench to secure the door from closing. (Figure 5-2)

Figure 5-1: Open and close the door
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Figure 5-2: To secure door by hexagon driver

5.1.2 Close Door

- Due to corrosion of live parts, excessive moisture or dust in the inverter may
cause accidental damage. Ensuring that the inner of the inverter is clean free

from unreasonable pollution is important for long service operating systems.

1. Ensure that the gasket in the mounting slot and mating surface on the enclosure
are clean and in good condition.

2. Make sure all protective covers are properly installed.

3. Remove the hexagon wrench and close the door.

4. Buckle the latch and secure the latch cover with the hexagon wrench.

5. The hexagon wrench can be fixed on the latch cover.
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5.2 Replacement of Surge Protection Devices (SPD)

M30A_231 has Surge Protection Devices (SPD) for AC and DC wiring, which is
located behind the protective cover and can be replaced if damaged.

Figure 5-3: Location of AC and DC SPD board

AC SPD DC SPD

Figure 5-4: AC and DC SPD module

If the warning message “AC Surge” or “DC Surge” appears on the APP and DSS,
please follow the steps below to replace the SPD.
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5.2.1

a b wnN -

(o2}

Replace AC SPD

. Turn off the AC and DC power, and wait until the LED indicators turns off.

. Follow Section 5.1.1 to open the door.

. Loosen the screw and remove protective cover.

. Loosen 3 screws, remove wires and disconnect signal cable to take off AC SPD.
. Install the new AC SPD unit with procedures above in reverse order and

tighten the screw with 0.8 N-m torque.

. Install the protective cover and tighten the screw with 0.8 N-m torque.
. Follow Section 5.1.2 to close the door.

e 11

* Screw torque: 0.8 N-m

Figure 5-5: Steps of changing AC SPD
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* Screw torque:
@ 0.8N-m

Figure 5-6: Remove wirings as connectors of AC SPD
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5.2.2 Replace DC SPD

. Turn off the AC and DC power, and wait until the LED indicators turns off.

. Follow Section 5.1.1 to open the door.

. Slide open the protective cover.

. Loosen 3 screws, remove wires and disconnect signal cable to take off DC SPD.

. Install the new DC SPD unit with procedures above in reverse order and
tighten the screw with 0.8 N-m torque.

. Install the protective cover properly.

7. Follow Section 5.1.2 to close the door.

a b wnN -

(o2}

* Screw torque: 0.8 N-m

Figure 5-7: Steps of changing DC SPD
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f FRONT

- T~

Figure 5-8: Remove wirings as connectors of DC SPD
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5.3 Replacement of Internal Fan

~NOoO o WN -

o]

. Turn off the AC and DC power, and wait until the LED indicators turns off.

. Follow Section 5.1.1 to open the door.

. Disconnect the cable on the DC SPD board.

. Loosen the screws and lift the fan cabinet.

. Loosen the screws to remove the entire fan assembly.

. Clean assembly or replace with a new unit.

. Install the internal fan with procedures above in reverse order and tighten the

screws with recommended torque in Figure 5-10.

. Follow Section 5.1.2 to close the door.

Figure 5-9: Location of internal fans and fan connectors
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FAN 1

* Screw torque: 0.8 N*m * Screw torque: 0.6 N*m

Figure 5-10: Replacement of internal fans
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5.4 De-Commissioning

If it is necessary to remove the inverter from active operation for maintenance or
replacement, please follow the instructions below.

DANGER : ELECTRICAL HAZARD!!

To avoid serious injury, please follow the procedure below.

CAUTION : HOT SURFACES, DO NOT TOUCH !

- Please be careful of hot surfaces if the inverter is just shutting down.
- Not to do any maintenance until inverter is sufficiently cooled down.

CAUTION : POSSIBILE INJURY !
The inverter weighs more than 42 kg (92 Ib).
A When the inverter is improperly handled or dropped during transportation or
removed from the rack, it may cause personal injury.

- Switch off external AC circuit breaker or switch to disconnect the electrical grid from

the inverter chassis.
- Switch off the DC switch to cease inverter operation.
- Use H4 wrench tool to disconnect each string from the chassis mounted H4 terminals.

M RS-485 Communication module
1. Remove the communication module from inverter.
2. Remove all communication cables from the module terminals.
3. Reinstall the communication board assembly in inverter.
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6 Error Message and Trouble Shooting

While Delta Electronics endeavors to build electronic products with high reliability
standards, there may still be situations where the inverter may not operate
properly. In this case, please follow the instructions in the “Troubleshooting Guide”
(Tables 6-1 ~ 6-4) to attempt to clear the fault. If the problem can’t be solved,
please contact customer service for technical support.

6.1 Error Codes (Field Fault)

Table 6-1A: Error Codes (Field Fault) & Messages

Message Description Action
AC Freq High

Grid frequency high

(E01) 1. Check the utility frequency
AC Freq Low . 2. Check Grid code & Grid setting
Grid frequency low
(E02)
Island L .
(E03,E04,E05) Islanding is detected Check Grid breaker
AC phase jump . ) If repeated occurrence, contact customer
(EO6) Phase jump of Grid voltage service for technical support
Grid Quality | Non-linear load in Grid and near If repeated occurrence, contact customer
(EO7) to inverter service for technical support
AC phase L Check the AC connection in accordance
abnormal | Wrong connection in AC plug

(E08) with the user manual

1. Switch on AC breaker
2. Check the connection in AC plug and
make sure it connects to inverter

No Grid 1. AC breaker is OFF
(E09) 2. Disconnect in AC plug

1. Actual utility voltage is under the
AC Volt Low UVR setting . s .

(E10) 2. Incorrect Grid Code or Grid setting 1. Check the utility voltage within the suitable
3. Wrong connections in AC plug range
— - 2. Check Grid code & Grid setting
AC Volt High 1. Actual Utl!lty voltage is overthe | 3 check the connection in AC plug

E11 OVR setting
( ) 2. Incorrect Grid Code or Grid setting

(IIEEZ(E?) EPO is operated by user Release the EPO button

DC Voltage : N
High Input voltage is over 1000Vdc Modify the solar array setting, and make the

Voc less than 1000Vdc
(E30)
Insulation Insulation problem of PV array 1. Check !f panel enclosure ground conpletely

Fault to around 2. Check if inverter ground conpletely
(E34) g 3. Check if the DC breakers get wet

Remote OFF | Remote OFF by external Check if remote OFF function is active
(E36) communication
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6.2 Fault Codes (Inverter Fault)

Table 6-2A: Fault Codes (inverter fault) & Messages

Message Description Action
DC Injection Utility waveform is abnormal Contact customer service for
(FO1,F02,F03,F04) ¥ technical support
Temﬁiersture The internal ambient temperature| Check the installation ambient and
(ng) is over limit environment
Amb Temp Fault| Ambient temperature detection Contact customer service for
(FO6) failure technical support
Temﬁs\l;?ture The internal ambient temperature| Check the installation ambient and
(FO7) is under limit environment
BooFs;l"I"I?mp Boost module temperature Contact customer service for
(F08) detection failure technical support
Bidir. Temp .
Fault The boost/bidir. NTC temperature Conta.c t customer service for
(FO9) technical support
Inveézru'll;emp Inverter module temperature Contact customer service for
(F10) detection failure technical support
AC RLY Fault | 1. Defective relay driver circuit Contact customer service for
(F13) 2. Relay(s) failure technical support
FW Unmatch Firmware Incompatibilit Contact customer service for
(F14) P y technical support
1. Check the polarity of PV connection
AC Sensor . N (if the error code comes along with W08)
Fault Auxiliary power circuit failure .
(F15) 2. Contact customer service for

technical support

\Vdc Sensor Fault

DSP Vdc sensor circuit defective

Contact customer service for

(F16) technical support
1. Check the polarity of PV connection
de Sensor - L (if the error code comes along with W08)
Fault Auxiliary power circuit failure .
(F17) 2. Contact customer service for
technical support
AC Sensor . N Contact customer service for
Fault Auxiliary power circuit failure .
technical support
(F18)
lde Sensor . e Contact customer service for
Fault Auxiliary power circuit failure .
technical support
(F19)
Reng,uOItMM The internal communication Contact customer service for
(F22) connection is disconnected technical support
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Table 6-2B: Fault Codes (inverter fault) & Messages

Message Description Action
DSP COMM Fault | The mte.rnal. commumcatlon Check the connection interface RS-485
(F23) connection is disconnected
Grour.\d Cur. Insulation problem of PV array 1. Check the insulation of §olar inputs
High to around 2. Contact customer service for
(F24) grou technical support

lac Unbalance

1. Power line is disconnected
2. Current feedback circuit is

Check the connection in AC plug

(F26) defective
RCMU Fault RCMU circuit is disconnected Conta.ct customer service for
(F27) technical support
AC RLY Short Grid relav short Contact customer service for
(F28) y technical support
AC RLY Open Grid relav open Contact customer service for
(F29) yop technical support

Bus Unbalance
(F30)

Voltage unbalance of DC link

Restart inverter by DC switch

Bus Voltage High
(F31, F32, F33
F34, F35)

High bus capacitor voltage

1.Restart inverter by DC switch

2.Check the solar array setting, and make
sure the Voc less than Max. Vdc of Inverter
(if the error code comes along with E30)

AC Current High
(F36,F37,F38
F39,F40,F41)

Surge occurs during operation

Contact customer service for
technical support

AC CT Fault . . Contact customer service for
(F42,43,44) Phase R/ S /T CT is defective technical support
AC C?;Tg)t High AC current over range Restart the inverter by DC switches
ZC Circuit Fault | The zero crossing circuit Contact customer service for
(F50) is defective technical support

Inv Circuit Fault

The inverter circuit is defective

Contact customer service for

(F51) technical support
Boost Circuit Fault L . Contact customer service for
The boost circuit is defective .
(F52) technical support
Arc circuit fail | 1. AFCl is not installed Check the AFCI detection circuit board for
(F58) 2. AFCI self-test is fail making sure it is connected correctly
1. Check if there are any cable damaged
at DC side.

Arc fault The inverter detects arcing 2. Replace DC cable and unlock the Arc

(F59) occurs fault from DSS

3. Contact customer service for
technical support
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Table 6-2C: Fault Codes (inverter fault) & Messages

Message

Description

Action

DC Current High
(F60,F61,F70,F71)

DC current over range

Restart inverter by DC switches

Ext COMM. Fault
(F74)

The external communication
connection is disconnected

1. Check the connection between external
unit and COMM

2. Contact customer service for
technical support

6.3 Warning Codes (Field Warning)

Table 6-3A: Warning Codes (Field warning) & Messages

Message Description Action
1. Check the installation ambient and
environment
1. Over temperature 2. Check Grid Code & Grid setting
2 Power Limit function 3. g:r?ﬁrlj;lhe utility frequency on the inverter
3. Power vs. Frequency function | 4. Check the utility voltage on the inverter
-rati 4. P(V) function terminal
Dev\;gt;ng (_ ) 5-1. Check the utility voltage on the inverter
(Wa7) 5. Grid Voltage low terminal
6. Solar Voltage low 5-2. Check reactive power setting
. 6. Check the Solar voltage on the inverter
7. Solar Voltage High terminal
8. Ramp up function 7. Check the Solar voltage on the inverter
terminal
8. Check Ramp up setting
1. Polarity of DC connectors is 1. Check the polarity of PV connection
String fault incorrect 2. Restart DC switch and AC breaker
(W08) 2. String current monitoring function | 3. Contact customer service for
is fail technical support
String Current 1. Check String Connector and Fuse
Low Disconnection in DC connectors 2. Contact customer service for
(W23) technical support

6.4 Warning Codes (Inverter Warning)

Table 6-4A: Warning Codes (inverter warning) & Messages

Message Description Action
1. One or more fans are locked
Fan Fail 2. One or more fans are defective Contact customer service for
(W11) 3. One or more fans are technical support

disconnected

DC SPD Fault | 1.
AC SPD Fault | 2.

One or more SPD are defective
One or more SPD are

1. Replace the defective SPD
2. Check the connections of SPDs

(W17) (W18) disconnected
Boost Circuit N . Contact customer service for
Fault (W30) The boost circuit defective technical support

6.5 Earth Fault Alarm

The inverter complies with IEC 62109. When the earth fault occurs, the Yellow LED
Alarm indicator will light up and a notification email will be sent to the customer.
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7 Technical Information

Table 7-1A: Specifications

Model | M30A_231
DC Input

Occasionally Max. Voltage 1100 V *1

Operating Voltage Range 200 - 1000 V

MPP Voltage Range @ AC400V 480 - 900 V

Start Voltage >250V

Nominal DC Voltage 600 V

Max. Input Current

Each MPPT: 30 A, Total: 72 A

Max. Input Power

Each MPPT: 20.4 kW, Total: 33.5 kW

Max. Allowable Array Isc

50A per MPPT

MPP Tracker

3

Connection Type

2 strings / MPPT (fuse not required)
3 strings / MPPT (external fuses required)
Amphenol H4 Connector

DC Switch Built-in
String Monitoring Built-in
Surge Protection Type Il SPD
AC Output
Rated Output Power 30 kW
Max. Apparent Power 33 kVA
Max. Output Power 30 kW @ 40°C ; 33 kW @ 35°C
Max. Output Current 48 A

Nominal AC Voltage

3 Ph 230/400V Y or A

Operating Voltage Range

80% to 130% of Nominal AC Voltage

Protection (peak)

Operating Frequency Range 50/ 60Hz £ 5Hz
Power Factor 0.8 ind - 0.8 cap (Adjustable)
Surge Protection Type Il SPD

T.H.D <3%

Night Time Consumption *2 <2W

Inrush Current 110 A/ 50 us

Max. Output Fault Current (rms) 60 A

Max. Output Over Current 116 A

*1 The max withstand voltage is 1100Vdc. (Inverter stops output when the PV voltage is over 1000Vdc)

*2 Night time consumption with standby communication.
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Table 7-1B: Specifications

Model M30A_231
Efficiency
Peak Efficiency 98.6 %
Euro Efficiency 98.2 %
Information

Communication Port

RS-485 / SUB_1G (optional) / Wi-Fi (optional)

Regulation
IEC 62109-1/-2 IEC 62920
CNS 15426-1/-2 CNS 15382

VDE-AR-N 4105
EN/IEC 61000-6-1/-2

VDE-AR-N 4110
EN/IEC 61000-6-3/-4

General Data

Operating Temp. Range

-25 to +60°C (Derating Above 40°C)

Protection Level

IP66

Operating Elevation

<4000 m

Cooling

Natural cooling

Dimension (W x H x D)

651 x 520 x 220 mm

Weight

42 kg

Relative Humidity

0%-100% non-condensing

Pollution Degree

Overvoltage Category

AC Output: Ill, DC Input: Il

Back-Feed Current to
the Array

0

Galvanic Isolation

No
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Output Power (%)

Efficiency
Output voltage at 230Vac / 400Vac
Efficiency(%)
A Pn=30kW
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92% e— 800V

91%

90% »
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Figure 7-1: Efficiency Curve
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Power Derating Curve with Ambient Temprature

Output voltage at 230Vac / 400Vac
PF=1
P/Pn(%)

A

Pn=30kW

110%

100%

90 %

80 %

70 %

60 % - \

50 % 600V
e=== 800V
40% —— 900V

30 %

v

20 %
0 10 20 30 40 50 60

Ambient Temperature (°C)

Figure 7-2: Power Derating Curve with Ambient Temprature (PF=1)
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Power Derating Curve with Ambient Temprature
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Figure 7-3: Power Derating Curve with Ambient Temprature (PF=0.9)
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Appendix: Assembly Note

Appendix-1: Assembly Note-1

NO Location Screw torque
1 Wi-Fi module cover 8.0 kgf-cm (0.8N-m)
2 Communication cover 8.0 kgf-cm (0.8N-m)
3 DC covers 10.2 kgf-cm (1N - m)
4 SUB_1G case 10.2 kgf-cm (1N - m)
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H4CFC4D-MS

==

H4CMC4D-MS

===

Appendix-2: Assembly Note-2

NO Location Screw torque Conductor cross-section
1 Internal fan 2 8.0 kgf-cm (0.8N - m) -
2 Internal fan 2 cover 6.0 kgf-cm (0.6N-m) -
3 Internal fan 1 8.0 kgf-cm (0.8N - m) -
4 Internal fan 1 cover 6.0 kgf-cm (0.6N - m) -
5 H4 wire - 12/10 AWG (4/6mm?)
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Appendix-3: Assembly Note-3

NO | Location Screw torque Conductor cross-section
1 | AC SPD cover 8.0 kgf-cm (0.8N-m) -
2 | AC SPD board 8.0 kgf-cm (0.8N-m) -
3 | DC SPD board 8.0 kgf-cm (0.8N-m) -
4 | Communication port - 20 AWG (0.5mm?)
5 | AC wire 25.5 kgf-cm (2.5N - m) 6 AWG (13.3 mm?)~4 AWG (25 mm?)
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220/380V, 230/400V 220/380V, 230/400V 220/380V, 230/400V

oYYy L1 1 L1

SRR L2 L2 L2

"EAR L3 L3 L3
N N

M30A_231 lj = M30A_231 lf

|
f
T
m
I—

[
L M30A_231

3.3.2 M\p:ﬁ%* RB
RERNHERES TR NEEGRBETRE -
#<3-1: ERIREREEIRE
LI EfE SRR
M30A_231 60A max.

3.3.3 R &L L

R 2N AREOBUERZZ LR ERI-2Z2HRE -
EUTRBEENBRIZRZEGEER  FEEBRER -

R3-2: R IRE

—REEHE BHEE SHARBIEE
13.3~25 mm? (6~4 AWG) 23~31 mm 25N'm

93



bl
i

FHELZMERABTRRBUTSRRARER
- HIFREEINERB 70 mm
- HIFRABI PR B R Z B 22+2 mm

70 mm (MAX) |

BREMmE

#1: 13.3 mm2 ~ 25 mm?
(6 AWG ~ 4 AWG) Outer Jacket

#8: 25 mm2 (4 AWG)

[E13-9 : RiARM R4

Hh 25 mm? (4 AWG) &35 A ZEREIF T -
16 mm? (6 AWG) ##f B i F 2R T N E MR -

gis
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D1 326~413 13~20 1~7
D2 20.5~32.6 13 ~20 0~7
D3 15.3 ~20.5 13~20 1~55
FEGHFIAERARECEER  FERASTEERTR SR
* ZIER I IR IR IR R IR

3-12: RRBEZETERIE

aa Sl ¥ PR ER b
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Part B
13.3~25 mm? (6~4 AWG)
* tighten torque: 2.5 N-m

3PAWZ 4 : 3P3WEH :
(L1 1213+ N)+PE (L1 L2~ L3) + PE

3-13: RifiER

3-14 : AR IR
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IEEEAREEMEERR

- KBRS KGEERMBEERT -
ﬁﬂ%#ﬁﬁ}ﬂ% 515 K5 AE B 5 IRERHESR -

- ECAR AR
- RIS AR E RS

1113 11F t‘ =
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=
M
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BERRBEBE"RRN - BXBGEREIRBET
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- BoAR IS5
- BEREEBE1100VAIRE R -

D

EE!

BRERRE

A
- BB

Rith ]I E R FE R
FLEDE N #RRAREERE (RERERE) LBRBEMRERFE

>

=
- SERRAVIBME - IS TIBEE R

2

- RBAEMESR E B & I B 2R L3R E 3 -
A WER IR 1B E A ETE

- EZRERG R
EOMERIEMNIEE -

3 _ —
a— =
B DBIREIKE -

R ARIDCE 58 Al +
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341 EREKRE

BERFEREUTSR

c FREAMERBNER - WHERRTHFENECHEHER -

o RIFR6.5-7.5mmMBARING -

 BREAEGNEEBER12/10 AWG (4/6mm2) -
RIRER D RIERBEE - HFcR77 NWE3S-16F7 -

M30A_231 EHHAG FEER ERes -
SMERBC AR A I B REC - B h (R B 3-15) -

H4CFC4D-MS H4CMC4D-MS

= =

=il = + ESIE

>

3-15: EifIERER
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3-16: H4 In F X RAEBHIRE

3-17 . BiflR FREEURIEERWAAS
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3.5

Az R 1R

AR B ROR G 18 - SHINAR AR IMER B RS -

HERIMED I RA NI B YN EI3-18FA7R »

A\

* AR T M5

3-18: ShERIE RS
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w

B EAREA

BERRANE3-19P7R
ZRERBE—HI2VERIRVCC ~ RS-485 - sz##%, ~ EPOM B E Al +$tIh
REHER - Wol R ERRERWI-FIZASUB_1GINEE -

V1 x1 & EPO x1
VCC & RS-485 HumA x6

#imeER FL1ERA x2

3-19: @A
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3.6.1 EiEMEA

BRBEEIEEPEEBMEE  FEARRUMENRE B4 EE R _ EE
3-20f7K - FEFEANEAER - BRRFRmMBRN RS BA BV - I EAAEE
% BENRFEHKEE  UWIERRUTSEHARETERERRE - R LMD
[FrZ#tB il - MR R AR EREAR SR 2 EES -

* Y244 HFB(E: 0.8 N'm

3-20: B HA M E R EE
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3.6.2 RS-485 E#®

RS-4851i F BERII E F W R3-3 PR

-MINI1B2R K E R EBEI2VEIR
(EABEREBEI2VERE - FiFHAAZKERRBEZON)

-HINI3E5 HRS-485=F 155k Z DATA+ S5 S AU

-HIfz4816 RRS-485=F) 55% Z DATA- {555 E R ML

RiE EpOMIM - IUERZERBHNBEEE -

K% B120BMB & ImEME - o fERBRGEEA DGR ETIR(ES-19)

R N MER3-4F7R »

AEIRIRS-485FE S - BEMABNARKEBEERES T -

cEZRER[EER  RERE-SER[LARKIKEREZBNES-21 -

* YIRRS-485B AR REANR610m - ZE £ HBelden 3105AEE 5 [E 7R fr R iR
BEmE -

s —MIERT - RS-485F K&/ N30m

- BERREFNEERE  BEERKAKZEELAKE -

%% 3-3: RS-485 linFEERR AR
Pin Function

1 VCC (+12V) 123456

GND =
DATA igngngngndng
DATA- g ‘ ‘ ah
DATA+
DATA-

VCC GND D+ D- D+ D-

o g b~ wWwN
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#ImErE
120Q(1/2W)
DATA+ to DATA-

RS485/USB
or
RS485/RS232

3-21: 2EHEEBAREERE

* 3-4: RInEMRRERR

]
ON #ImEME ON
OFF #Im=E M OFF
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3.6.3 EPO E=FAERTNRELARI (U & A

RBEREAR G E2BENTNEE(EPO)BHEEMUE@A -
= FHAPPgk Delta Solar System (DSS)¥#ETTEE -

Vi KO K1 K2 K3 K4 K5 K6

3-22 : E2FAERTHAE BB B0 A I F B

FMAVIMKOZEE - oIRUMEPOINAE - U5 - BRI HENEATIGE - ETINR
FRASIEME - PRAEIEERMBNEEBINER - IHEFIRE I IKBR3-5SFRNAR -
% FE A M B I AL E T AR RS 2R B3R -

% 3-5: UM ABEPOINAER AR

ph=g: v SRaerFRE

V1 & KO S EER (EPO)

V1 &K1 ZHZE0 % BEINR
V1 & K2 EHIZE30 % BEEINER
V1 & K3 EHIZE60 % BEEINE
V1 & K4 EHIZE100 % FEETINZR
V1 & K5 TAER

V1 & K6 TAER
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3.6.4 Rz iERhEZRAA

M30A_231 IR MR ERMIG T - UIRBEERRETIREEFIINIEE - ZIDRE
ARG FNE3-23P7R - BRI R R A MR FUE - ZEMRERIRE
HENMFHA A ER - A& JHEHAPPIYDSSETRE °

:’— Dry Contact B
:’— Dry Contact A

3-23: IR EIRIER
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3.6.5 Wi-Fi

BN R A 52 IE B M AR BB WI-FILIRE(WPA2-PSK) SR B AL F el PRI S R B
1% - (EFIE T HMAPPILDSSEHRIEIWI- FilhAE -

]

RHERWHS, R2-1)MBEWI-FiKAR - FIRE ML RLERERES
1. EIRRIRIE ERVIRER
2 BRGHZEHE

) N

- REAREFNENGRE  RERRERIR  FESTRAKOTEFR -
© X X
- FRWI-FiRAPPRIERZIEREAE S MRQR-codesk N EEASR -

https://mydeltasolar.deltaww.com/index.php?p=manual

- ETWI-FiEZERER - WIi-FiZE 8B (Wi-FilgH 82, ek, DCL..%) Z K BT
BMEZAR-70dbm - EHAERE<-70dbmBENFRHEE BB RIBERXRKN
Al - BERAREBMUBRUZBNRE -
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3.6.6 SUB_1G (#Hc)

SUB_1GEHEEE MR EBOCILERER mEZE TS -
SUB_1GHEHEBIZPCBANA - Shar - RRABMAR - LEHFAWT :

1 M1 N-mitfEEZE2MMABH L RN ERSA R
2. BEAMAEREE MR T 77IRS-4851R M (& 75 = R M BRI U L&l 3-25F7R)
3. RS R BMABEER NERRIE

* Y244 HFB(E: M4/ 1 N-m

<-

White -~ D+
Green -------- D-

RS-485 terminal block

* R4 BE: 0.8 N-m

3-25:SUB_1GZR B4R
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3.7 KESEZ @A

RAGEERBETEREAE - FRETNIIDER:

1. R E R F BN OFFRIARER

2. B EEFHNRE —RERE—HARFA - 5—ImEi

DC Switch OFF

OFF

o)[eeeeeeee||

J||essssses |

3-26: B HE Z IR TR
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BT

AT

AR RESE

NLRESR °
B EEERE -

- EFERE

- REA A

L L

4.1 LEDJESRNT 48

M30A_231 12 H3%8LED)
LEDY8 B

CRi VN DY NS

- NE4-1F7R -

e 2 TINREH BB - B2ERL-1 - 4-2F7K -

LED 57R &
()

A AELTA

LED &R IE LED $57RIE
(#/%) (#)

Grid Alarm COMM.

4-1: BRER
= 4-1: LED 15RIE

AR Grid (%%) Alarm (41/%)
Countdown FLASH OFF / OFF
On Grid ON OFF / OFF
Inverter Fault / Remote off OFF ON / OFF
Inverter Warning ON (or OFF) FLASH / OFF
Field Fault OFF OFF / ON
Field Warning ON OFF / FLASH
NO DC OFF OFF / FLASH SLOW
FW Upgrade FLASH FLASH / OFF
Standby FLASH OFF / FLASH
Check PV Power FLASH FAST OFF / FLASH FAST
*FLASH: ON 1s / OFF 1s
FLASH FAST: ON 0.25s / OFF 0.25s & 4-2: mRENETE
FLASH SLOW: ON 5s / OFF 10s 3BT 4R B COMM. ()
Wi-Fi and Sub_1G FLASH (ON 1s / OFF 1s)
Wi-Fi FLASH (ON 1s / OFF 2s)
Sub_1G FLASH (ON 3s / OFF 2s)
Offline OFF




AETT

4.2 BEIDERE

ERPITmEREYUFERBEIDREINRE - —RREFMBERERID
- DSS (Delta Solar System)

e 0] B BRSA8SHE RN EWI-FIEEE B - FHADSSETRE -

- DeltaSolar APP

BRBBBAWI-FIERTHES(BEEEFE - ¥iRE)  ERHAPPETR

4.2.1 DSS#E#

@ EMMRERKE

@ FHE "RS485

@ EREMIG (BB #ER)
@HE »

Bl Delta Solar System

P2,

~ @ verters 0P FW Version Voltage Voltage Voltage Today Time Code
e || S5 b3 b3 ” - @ w.n n
[ | pmET— e an s
] Vioxx Current current current an »
[ | rwverson | 77 7 ” e .7 »
Bl 004 || viee - o7 »

Power Power Power
| [l m:005 || arcrwversion by Py n Ufetime 72 o577 n
Ll wos || V= 0.7 »
I g S P erson Freq. freq. freq. o.» »
1 w007 ” 7 7 -m—J 8.7 »
Sub-16 W Version Now Max | 09.7 »
[RR—...~. > N m‘n—ux 7 n 0.7 n
Seriltumber | wa »
Vokage 77 Vokage 77 . [o==t m ® |le »
HodelName s 7 Boost2 7 7| gy s
Goemy 0 Omee: 2 verters 7z 7 | n »
Power 77 Power 77 1] 5.7 ”
1.7 »
Remate Oou Oorr s -
oo 7 lctock output  nput wn n
Countdown 72 Voltage 22 Voltage 72 £ £l B L 9.7 »
HaxPower n nn »
n | Comeet e 32 Installation o 27 id

4-2: DSS#E
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4.2.2 FHiEines

@ BhE "AutoID 6 "
Q WMAERBYE
® #E “Scan Inverters”

19200 Vemion. S COMOpen  NoRyErord/0

I
1=
— -

1d:100; P:1; E10:18€:100: V-10 Type0x0000

Auto ID

Inv Num |1 | scanlnverters  Setd

[ status: next step - set mverter |

4-3 : ERBREH
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4.2.3 IDEERE

@ HIFHENWKRERBRFERRARTERID - JUFFHEEID
@ IDRRTESTHEREEE "Set ID”

Auto ID

Inv Num |1 | ScanInverters|  Setp

Status: Next Step - Set Inverter ID

0BX20800262WA | |1 | -

e

ey |
i B ]y | ] [ Country
v @ mmverters || oo et step - st verter m Set country
Bl woos
- - »
fovcaosoozezwn |1 ] ..
20 Vewon. 3 coMOpen dct00;1 Tpe0000

4-4:1D%
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4.2.4 BERIERE

@ B RERE R
@ % "Set Country”

194 FR_400V_50H_SEI4_18 1dc100; 1 E10; ac:100; V:10 Type0x0000

1
mDIA_STD Country | TAIWAN ~|
KOREA

4-5: BRIFRE




BT

-~

4.2.5 IGREIRLERE

B8 SyncClock 4e) MEHHBRE

-~

. Jewe—
Bl woos

4-6: KEIRISRE
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4.3 DeltaliBEERE

Delta IR fitMTE R E AR ¢
DSS (Delta Solar System Software) £2 APP(MyDeltasSolar)

ThAESIR

Active power control Q(U) control (volt-var control)

P-F control (watt-frequecy control) Q by night(Q setting 24/7)

P(U) control (volt-watt control) Anti-PID

Fixed cos Dry contact

Fixed Q(%) ARC fault detection
Auto ID Wi-fi

BN EGES AR

DSS #{FF it

https://mydeltasolar.deltaww.com/manual/eng/SUB_1G/DSS.pdf

APP (DeltaSolar) #{EF:

https://mydeltasolar.deltaww.com/index.php?p=manual




AERE

5 #HEE

AERENRLFEBIRERENE  BEZEVEBFFET—RMEE - HEHAXR
BRIRE - RERTEAFHNESRE -

fabi . i5E!!

-ETEIEER  BERR EREREREE - BLEDENEERRE - B#eBEek -

5.1 FREARIRART Z=

BERERGLEDSET  FREINHTRAMBERNE -

Foe

5.1.1 RARLAY

/A\ -ERARARENERT - 2ERRRKRRIFE - DUREZRS -

1. EASENSNE LR NEIRTF - BENNETR - (B 5-1)
2. FEFSEHMNIFRARAIE - (B 5-1)
3. ERAARFEERNE  BEARBRERAEESR - (B 5-2)

5-1: ARMBERERE

118



AERE

5-2: ERANARFHAEE

it

5.1.2 EAFARIZE

- BEIHKRAKEEATESESTHIER  SRREERSEHED
BRRERBAEER -

1 BRPKBFEEEREEARTEZENTRY -
2. HERARHEZE CIERLE -

3. B NEERIZER /AR TF - WEARAIE -

4. N LRI ERANAERFERENIE

5. B NARFEEREDIEL -
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AERE

5.2 BB REKE (SPD)

M30A_231ERRAERIGE BB EMHERRERE - WUANMERER -

O O

[e]

B 5-3: XnEERAEERERENE

=Wyl

B 5-4: RREERANEERERE

EAPPIIDSSHIRAISHR "W18- ACSurges = "W17-DCSurge, 5 - #
BEUTSRERERRERE
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AERE

5.2.1 E#8AC SPD#%E#H

1 BRARERERER - WEGLEDRRRERR

2. BRES. LIS D RAMAIE

3. RRIBAIE T RhEE

4. BB _ER3RIBMS MM FEIR®E - BUFAC SPDRAE

5. I BHRFEEFAIAC SPDAEA - W0.8 N-mAH AR ES 3R 44 EX
6. ZEM#EE - WPL0.8 N-mAYHIEEH R R4
7. BES.12EHS R =

[

e
* YR HFBE: 0.8 N-m

5-5:AC SPDEIRLSER
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AERE

- " BB E:
) 0.8N'm

5-6: $8FRAC SPD R4 EAHER
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AERE

5.2.2 Ei2DC SPD#E#

1 BRARERERER - WEGLEDRRRERR

2. BRES. LIS D RAMAIE

3. bR EENES-7 PR

4. BB ER3RIRMA MM IFEER®E - BUNDC SPDEA

5. IR EZFADC SPDRMA - W110.8 N-mAYIRAEG 3 RE R4k 5 2
6. ZE LhhEE

7. BES.12EHS R =

* 124 AAE{E: 0.8 N-m ®

5-7 : DC SPDE L ER
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AERE

) (&)
+

* R4 HBE: 0.8 N-m

5-8 : #FRDC SPD 244 B HEAR
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AERE

5.3 BAELE R

1 BRARERERER - WERFLEDIERE IR
BES.LIZHSREMAIE

RN EEZEDC SPDRAVEIRBEAR

. FRFRIRAA - WIRFERIBZR
 RREBRENNERES - B NER

B R EBAGERHE RS
ELEREGILLES- 107 HEEZERE

CBES. 1. 22 E SRR =

0O UT D WN

B 5-9: AN EREUEEFEREE
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AERE

FAN 1

* R AFBE 06 N-m

* YR HFBE 0.8 N-m

FAN 2

* R AIBE 06 N-m

* WA AIBE 0.8 N-m

B 5-10: BEEERRER
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AERE

EENRBEFLBEETHEENRER - BRE TN AERKFR -

felgiEEER! !

- BBRRREST  BRETNIDRET -

AR RESIR B2 !
- SHBEPHE  FIREESE -
- EAFEREEEREN - AOUWBLRE -

B OREREE!
- BRBEE 42 AFLUE -
EFHRMERRTENISE - TLLEAABEE -

- BARASMIACKET IS 23 2R - R Nl SRR -
- BB EAER EADCRIR -
- ERHAGEFERTE - RERARRENERBAHAR FEBIR -

N

m RS-485 @4
1 B M ERBPRENEREA -
2. BRIGF E LR A B -
3. MBI RN EMEETREEREP -
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210 T
¥EER :lh.%_

B R

6 IRRSENRPFFRREIRE

ABERIRESURRENEFEm - FHBRERGBFALR % BFRERE -

BE AW IREEIRRIE™E (326-1~6-4) PRIRAR - EITHIELER ; BEBHRED
BIABAREIE  BHEZERPOSKEMBE -
H > 2y L -4
6.1 #5525 (AL & In 14 =)
= 6-1A: $HRHS (A & In f =)
E=HEER AJEERA T FEBERR
AC Freq ax oo .
) [ 1. BREERRIRMNTEEER
High | IERMRsKAR 2 BRBERRE
(E01)
AC Freq
s 1. BREERRIRNTEEER
oy | RRAE ) BREEEREERT
Grid Quality BN FEIERRAIER Y an £ | SERER 5., =3 g
(E07) s EEERLN  AHMBERAER - SKEMRIE
AC phase
abnormal | ACHHE 52 WBACERE  LEMEAFM—R
(E08)
No Grid | 1. AC Ei&as kAT 1. BHIRIAC EiEg 2R
(E09) 2. AC HFEERIEFRiE S 2. AR EEEACEBE R B EReE
ACVolt | 1. FEEEBE 1. FREM BRI ERE
Low 2. %%@&E\EE“ 2. B BERNERRTE
(E10) 3. ACIw & E R 3. BIRBEACIHEERE
AC Volt = e = 1. Eﬁﬁﬁﬁi%@énuﬁ%ﬂﬁﬁm B
Hgn | T DEEERT 2 BHEEF AT
(E11) - BRURERRR 3 BRBACEEEE
EPO 4 Y Iy BN Ly 14y %‘E
(E25) S BAENIE I RLED TR 2 2 R IR R A
DC Volt
Highage 5 A B AB3E 1000Vdc FB1E1E solar array 8EM 1S Voc /it
Insulation S - 1 ANBEXGEEARNEEEE
Fault é;ﬁﬁ@@éﬂ}xiﬁﬁéﬁiﬁm%ﬁ 2. BERBENRENEERE
(E34) 3. AN EE R EREE S
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BRREE N RS

6.2 BRI ZRINR)

& 6-2A: HHERICHE (RS E)

HMER aEERE B HERR

DC
Injection MERTEES AMBERAE - SREM<IE
(FO1)

Temperature

ngh ﬁ/}l WEIB ﬁ'/mlLl_J E 1ﬁﬁqﬁk$uiﬁiﬁ
(FO5)

Temperature

Low BRBEARRRAE FRERBENEENRERE
(FO7)

Amb Temp
Fault NEVREEAERES EHMEERAE - SREKAMXE
(FO6)

Boost Temp

Fault NEEBREBRNERESR EHMBERAE - SXRETZIE
(F08)

Inveter Temp
Fault IWEEHREEIERESR BHBERAS - SKEIMZE
(F10)

AC RLY

4 H Dgﬁ‘-ﬁ . - _
Fault 1t2f{ﬁ BHERR EUBRERAS - BREEHIE
2 BE
(F13)
AC Sensor L 5
Faut | b B EHBERAS - BREHZIE
(F15,F18) . B RE N FE B
Idc Sensor
L WANERE
Fault e BWRERAS - BREWZIE
(F17.F19) 2. EHERERES R

S L=, EHEEMAS - SRR
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ERREE RS

% 6-2B: SHIRILES (B IRALME)
FER AR EE HBE R
Red COMM
Fault S RAEES BEHRERAS - BREITHIE
(F22)
DSP COMM
Fault S SR E 4 BHEZRAS - BREHZIE
(F23)
Ground Cur. .
. N e | L BREWARES
5 o 4 40 E5 43 i (S 2
(|":||29‘:1) KF@H':*EuHE-i}RtﬁBM%ﬁﬁﬁ?ﬂ;g% 2 %Hﬁﬁgﬁﬁké , %*}imﬁi;g
lac Unbalance | 1. &2 N EIRAR R EE: s -
(F26) 2 EREEmE Y HREACRIER
RCMU Fault N 1k
(F27) RCMUZ = PER BHRERAS  SREMXIE
AC F({ggfm” AC @2 iEm BEMBRERAS - BREIHE
AC RLY O
F2o) | AC TR AWREWAS - BREMZE
Bus Unbalance 8857592 PO B0 B e R e B
(F30) O Ar EBE/}ILEEE;K:FTQI uﬁ%%ﬁ .&iﬁDCEﬁEﬁ
. 1. S EH EEDCER
B(“F33\1’°F't§§ng"5%h Bus EREEBE 2 EBEABERRE, WEEVoC IR
F33, 1000Vdc (EEF HIRE308)
AC Current High
(F36,F37,F38 | ipEsARzim s BEHRERAS - BREIHE
F39,F40,F41)
AC (CFIZF)a““ BICTR ISR R BHRERAS  BREHZIE
AC C‘(J;Tg; Hig | 2 men B A S EHEMEDCHE
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BRREE N RS

X LU 255
SEERBEERRE
&= 6-3A: EENE (AABRES)
EMER aEERRE R HERR
- 1 ERLERB AR RIERREE
1 Z’KHEEEE E/er_;_l% = |sgyin e
2. BRI THEEH) 2. EEMI/”:J&E—NJJ EE%J ST
3. EEMFE EEEE
3. P-FINBE(EED o
. N 4 EEE/L: @EEE%
De-rating | 4. P(V) ThEE{FE) 5.1 ”ﬁiéﬁagla_aéi*'
(W07) 5. HEBEBE T
6. 8\ BRI 5-2. IR EINZEHIINEERR E
e em e 6. HEFPV panel i A\EEEZEBIE
7. MABRBES -
8. EF ThaE 7. FEZOPV panelll \BREEBS
' 8. HERNCFH INEERR TE
;LJ /t T
String fault BilnFiotE iR ; zﬁgnﬁﬁ;;ll ——
(WOB) 2 ?H%E,ﬁ1§,ﬂ] EEE%,\ . a8 Fid /)IL?‘F 57 /\X/)IL (&)

3. EMBERAE - BRKIMI%E

6.4 EENHBENBRES)
& 6-4A BERE (RRBES)
AT AR s
| TERSERERY ABRERAR - BREEZE
DC SPD Fault | . . 1 HEDC SPDIEER
i 821 % EDC PO S EDC Dt
AC SPD Fault | _ .. . 1. fRBAC SPDEEIER
is) B2 % EAC SPD#A S BAC D
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A& R

7 iGER

= 7-1A: 1RE
Model M30A_231
BERBA

RAEAEE 1100 V *1
TrEEREEE 200 - 1000 V
MPP E R E @ AC400V 480 - 900 V
R ENE B >250V
EABE 600 V
EARBAER Each MPPT: 30 A, Total: 72 A
BRABAINER Each MPPT: 20.4 kW, Total: 33.5 kW
FEFER AR E R 50 A per MPPT
MPP B}t 3

2 strings / MPPT (fuse not required)
HEIRTER 3 strings / MPPT (external fuses required)

Amphenol H4 Connector
B Built-in
BEREEE Built-in
ERRE Type Il SPD
R

BABEINE 33 kVA
IR 30 kW @ 40°C ; 33 kW @ 35°C
BB LER 50 A
& E R 3 Ph 220/380V, 230/ 400V Y or A
TrEREE 80% to 130% of Nominal AC Voltage
TretaseenE 50 / 60Hz + 5Hz
IJJE‘?%Z (GIE:) 0.8ind - 0.8 cap
TR Type Il SPD
T.H.D <3%
REFEE *2 <2W
RIBER 110 A/ 50 ps
BRAH L EEETR (rms) 60 A
BN B IRE (peak) 116 A

M AERYUERESBERL100 Vdc (8381000 VA5 fies fF L # )

*2 BB SRS
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%= 7-1B: 11§
Model M30A_231
BES
=S 98.6 %
UM 98.2 %
&i
BANE RS-485 / SUB_1G (optional) / Wi-Fi (optional)
IREETE
IEC 62109-1/-2 IEC 62920
CNS 15426-1/-2 CNS 15382

VDE-AR-N 4105
EN/IEC 61000-6-1/-2

VDE-AR-N 4110
EN/IEC 61000-6-3/-4

—RREE

BEnEsE

-25 to +60°C (Derating Above 40°C)

B7Kh EE S 4R IP66

BRIEBNEEE <4000 m

RAE BREL

R~ (WxHxD) 651 x 520 x 220 mm
2 42 kg

HERE 0%-100% non-condensing

SSRER Il

BEREER AC Output: IIl, DC Input: Il

REZRGHEREREAE 0

BRI No
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A& R

R (%)

e
#5488 JB2 230Vac / 400 Vac

N Pn=30kW
100%
99%
98% . il = —
/)
97% ,[
[/
96% ,
95%
94%
93% [ —coeme 480V
eee 500V
929% — 800V
91%
90% >
0% 20% 40% 60% 80% 100%
B INE (%)

7-1: BEMRE
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BT AR

P/Pn(%)

A

Rm ¥ FERRER H 4R B

#4882 230 Vac / 400 Vac

PF=1

110%

Pn=30kW

100%

90 %

80 %

70 %

60 %

50 %

40 %

600V
cmee 800V
— 900V

30 %

20 %
0

20

30
BRIBRE (°0)

40

50

v

60

7-2: IR H R EREN AR Bl (PF=1)
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R AR

P/Pn(%)

110%

100%

90 %

80 %

70 %

60 %

50 %

40 %

30 %

20 %
0

A

A

=22 |
Eﬁ' /m

H R R AR E]

#4882 230 Vac / 400 Vac

PF=0.9

Pn=30kW

N
Y
\
N
N\
A\
0\

600V
cmee 800V
— 900V

10

20

30
BRIBRE (°0)

40

50

60

7-3: IRE ¥ FEFE EE 4R Bl (PF=0.9)
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B is%: #HESERAR

Bt 8%-1: AHZEFRAR-1

NO fivh= 124480
1 Wi-Fi #8858 5 8.0 kgf-cm (0.8N - m)
2 BANE 8.0 kgf-cm (0.8N - m)
3 I FIRES 10.2 kgf-cm (1N -m)
4 SUB_1G 10.2 kgf-cm (1N -m)
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I %

H4CFC4D-MS

= =+

H4CMC4D-MS

===

Ffif$%-2: #HEEERAR-2

NO A1 B4R EiEEE

1 B2 8.0 kgf-cm (0.8N - m) -

2 REZR2 6.0 kgf-cm (0.6N - m) -

3 BEE1 8.0 kgf-cm (0.8N + m) -

4 BEBR1 6.0 kgf-cm (0.6N - m) -

5 H4 E5 - 12110 AWG (4/6mm?)
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(e

Bt §%-3: 4HSEFRAR-3

NO | fiI& BN BESESEE

X E

R EEIREINZE 8.0 kgf-cm (0.8N-m) -

N
Al

RAAIEERERE 8.0 kgf-cm (0.8N - m) -

MAERRERS 8.0 kgf-cm (0.8N-m) -

et

BikFE| - 20 AWG (0.5mm?)

g wWwIN|=
DJIH

>

cEm 25.5 kgf-cm (2.5N - m) 6 AWG (13.3 mm?)~4 AWG (25 mm?)
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